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The Geology of the Woodford-Kilcoy Area, 
Queensland* 
Ev R. T. MATHEWS, M.Sc. 
The area between Bracalba and Kiic'oy extending northwards to the Conondale Range 
was found to consist mainly of tonalitic rock. On the south the tonalite is intrusive into 
Brisbane Metamorphics, and may underlie them for some miles farther southward; on the 
east it is faulted against Mesozoic sediments; and on the north intrusive into andesites, and 
it is thought, Brisbane Metamorphics. In the south-west, acid and intermediate volcanics, 
probably mostly related to the Mt. Archer and Mt. Delaney masses, are found; while basalt 
penetrates the area from the north. 
The principal structures of the area are a broad anticline in the Brisbane Metamorphics 
between Bracalba and Kilcoy; a long fault (in one place associated with mylonites) stretching 
from Bracalba to the Cedarton-Beerwah road, separating Mesozoic sandstones on the east 
from tonalite and altered andesite; and a comparatively small ?thrust (also with associated 
mylonites) in Brisbane Metamorphics to the east of Kilcoy. 
Certain roof-pendants consisting originally of .interbedded shales and ?tuffs were found 
in the tonalite. These cannot be correlated with the Brisbane Metamorphics, and are 
considered to be later than these rocks, although still pre-Mesozoic. 
Commonly found in the tonalite are porphyritic rocks resembling the tonalite in the 
field, but giving indications in thin section of being derived from volcanic rocks by 
recrystallisation and other process_es. 
INTRODUCTION AND ACKNOWLEDGMENTS 
Having in 1950 completed an investigation into the Rocksberg Greenstones (at the 
base of the Brisbane Metamorphics). the writer in 1951 decided to extend the research into 
the Woodford-Kilcoy area (immediately north of the area occupied by the Greenstones) partly 
in the hope that there further information might be found about, in particular, structural 
features in the latter rocks. On account of shortage of time, the area was delimited to avoid 
the Mt. Archer volcanic mass to the south-west. To the south the Bracalba-Mt. Delaney 
line, which formed the northern limit of the earlier investigation, becomes the southern boundary 
of the area under discussion; while on the east the investigation was halted before reaching the 
. Glasshouse Mountains. · The northern boundary is formed by the summit of the Conondale 
Range, and the western One by Kilcoy Creek. 
Most of the area dealt with can be found on the Glasshouse sheet of the 1 : 63,360 
military maps; onlY the southernmost portion overlaps on to the Caboolture sheet. Localities 
in this paper are usually identified by grid references to these maps, prefixed in the case of 
the Glasshouse sheet by the letter G, and in the case of the Caboolture sheet by the letter C. 
A fairly complete aerial photographic coverage of the region was available. The writer records 
his best thanks to Professor W. H. Bryan and Dr. Dorothy Hill for discussion and advice on 
the problem. Part of the writer's field expenses were met by the Department of Geology, 
University of Queensland. 
PREVIOUS WORK 
Jensen (1903), dealing with the geology of the Glasshouse Mountains, paid some attention 
to part of the area included in the present investigation. In this work he recognised the 
junction between Palaeozoic and Mesozoic rocks west of Caboolture. Jensen (1906) mapped 
the portion south of Woodford of the "granitic" mass which occupies the major part of the 
Woodford-Kikoy area. He recognised it as a· tonalite, but called it the "Neurum Granite." 
*Thesis submitted for the degree of Master of Science at the University of Queensland. 
R. T. MATHEWS 
(He also employs the term "Woodford Granite" in this paper, but this seems to be a slip.) 
Jensen noted that west of Caboolture the Mesozoics abut against the "granite" and mentions 
a "probable" faulted junction between the "granite" and the Mesozoic rocks near Bracalba; 
he states that the fault runs north-west to south-east, with the Mesozoics on the down-throw 
(north-eastern) side. He appeared to regard the fault as Tertiary in age. 
Ball (1916) confirmed the existence of Jensen's fault. Ball estimated the down-throw 
as at least 500 feet. He recognised that it extended southward at least as far as Petrie, 
separating Mesozoics from "granite" north of Bracalba, and from Palaeozoics to the southward 
of that station. 
Denmead (1828) found interbedded. mica phyllites and greenschists east of Kilcoy. 
He interpreted them as part of the Brisbane Metamorphics, a conclusion with which the writer 
is in full agreement. 
GENERAL GEOLOGY 
Distribution of the Rock Types 
The region is occupied principally by tonalite, which in the area investigated takes up 
nearly 180 square miles. This is not the whole of its extent. 
Metamorphic effects produced by the tonalite iii the Rocksberg Greenstones indicate 
that for six or seven miles southward from the contact in the Delaney's Creek area, the tonalite 
must underlie the Greenstones at a shallow depth. 
The eastern margin of the tonalite is faulted out. 
After the tonalite, the largest ·  area of the region mapped is occupied hy greenschists 
and quartz-mica phyllites of the Brisbane Metamorphics, extending along most of the south­
eastern and southern boundary of the tonalite. 
The andesites of the northern part of the area are next in importance. They cover an 
area of about fifteen square miles and form a belt running seven miles east-west along the 
top of the Conondale Range ; its width from north to south at the western end is three miles. 
At its eastern end, however, the width is much reduced by a tongue of basalt from the north, 
and by the presence to the east of the basalt of an area of hornfelses and cherts. A little to 
the west, this hornfels-chert mass forms a narrow border to the tonalite, while just to the 
nOrth of the hornfels border more basalt appears, the southernmost rim of widespread flows 
farther north. 
In the north-eastern corner of the area there is a block of altered volcanics, bordered 
by hornfels, etc., on the west, by tonalite on the south, and Mesozoic sediments on the east. 
Its northern limits were not investigated. 
The eastern strip of the map outside the tonalite and the altered basic volcanics is 
occupied by coarse ferruginous sandstones and grits, etc., of Mesozoic age. 
Within the tonalite roof-pendants of shale are met along the main Woodford-Kilcoy 
road (the more northerly of the two joining Woodford and Kilcoy), and als9 at the northern 
end of Mt. Neurum, and a few other places. 
Principal Rock Types and Their Inter-relations 
Brisbane M etamorphics 
The quartz-mica phyllites are equivalent to Bunya Phyllites. Except in the region 
of Delaney's Creek the greenschists are poorly exposed and heavily weathered wherever met, 
but the representatives of these rocks west of Neurum railway station can be recognised as 
similar to those described by the author (1954) as "Normal Greenstones," consisting of a 
mosaic of albitic plagioclase grains, together with actinolite, epidote, minor chlorite and sphene 
or leucoxene. An example of the author's biotite-andesine greenstones was observed in this 
area. These are typical of part of the transition zone between the Rocksberg Greenstones 
and the Bunya Phyllites. 
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Scrubb Creek M etamorphics 
These are a patch of hornfelses and cherts, partially concealed by basalt, in the north­
eastern part of the area. The name here given to them is taken from a tributary of the Mary 
River rising in the area they occupy. They are regarded as derivatives of Bunya Phyllite 
and Rocksberg Greenstone equivalents. The hornfelses seem to have come from greenstones, 
and the cherts, which show a fine relict lamination, appear to haVe been produced by very 
intimate silicification of the original phyllite. As well as the fine, dark cherts there are less 
thoroughly silicified representatives which look like some of the products of contact action 
on the Brisbane Metamorphics in the southern part of the area. 
The junction between the Scrubb Creek Metamorphics and the andesites on the Conondale 
Range is not exposed. 
The rocks for the most part strike east-west or west-north-west�east-south-ea.st, with 
a dip that is sometimes vertical, but usually is 50° to 60° sOuth. 
Durundur Shales 
On the main highway from Woodford to Kilcoy, at a point about one mile from 
\Voodford, there is met a roof-pendant in the tonalite, consisting. of light brown altered shales 
with interbedded layers, mostly thin, but some many feet thick, of dark fissile rock. The dark 
members are of two kinds, one probably representing calcareous shales, and the other-the 
more abundant of the two-finely banded basic tuffs. Similar rocks are found at other places 
in or near the tonalite, but the dark members are not always present. Three occurrences of 
biotite or pyroxene-plagioclase hornfelses in which the alteration has been very complete are 
also tentatively referred to the Durundur Shales; the occurrences are at G.932567, G.962596, 
and G.877588. 
A large variation in strike and dip from One occurrence to another within the tonalite 
suggests that the islanded blocks may have undergone some rotation. However, two of the 
three more important areas of outcrop show considerable internal variation of attitude, so that 
the rocks may have been somewhat disturbed before emplacement of the tonalite. 
The Durundur Shales must have differed from the Bunya Phyllites in not being regionally 
metamorphosed, and in the presence of calcareous members and thin-bedded ?tuffs. No 
fossils have been found in the rocks, and their age is uncertain. Since the tonalite is probably 
Permian or early Mesozoic, this latter may be taken as the upper limit for the age of the 
Durundur Shales. The presence of tuffs does not suggest the lithology of the Ipswich Coal 
Measures, however, and there is no correspondence at all with the lithology of the Esk Group. 
The upper limit of the Shales is therefore probably Permian. 
As a lower limit the shales may be lower middle Devonian or lower Devonian, by analogy 
with the Silverwood Group. Richards and Bryan (1924) divide the latter rocks into upper 
and lower portions. The older division contains only massive basic tuffs and lavas, with 
limestone lenses in its higher parts, while the upper division consists of highly fissile cherts 
and shales with little in the way of tuffs; its highest part is made up of "greenish-brown fissile 
shales containing no chert bands," and these correspond best to the Durundur Shales. 
However, Richards and Bryan do not mention the presence in these uppermost members of 
calcareous bands or thin-bedded tuffs. Bryan and Jones* believe that Silverwood equivalents 
exist at Jimna, about 20 miles to the north-west. 
Belthorpe Andesites 
These are mainly dark, porphyritic augite-andesites, with light-coloured plagioclase 
phenocrysts, occupying part of the top of the Conondale Range. The andesite is well exposed 
through about 800 feet on the more easterly of the two roads up the range, and is massive 
and substantially uniform throughout. There is no suggestion of separation into flows, nor 
were any pyroclastic rocks observed. It is impossible to decide whether the andesite was 
originally intrusive or extrusive, but the negative evidence expressed in the last sentence 
favours an intrusive origin. 
*Oral commurrication. 
R. T. MATHEWS 
The tonalite intrudes the Belthorpe Andesite. Several small occurrences of the andesite 
are known on the lower slopes of the range, surrounded by tonalite, and in these ilie andesite 
shows thermal metamorphic changes. At a contact between the main andesite mass and the 
tonalite on the road up the Conondale Range between Branch and Marysmokes Creeks, andesite 
is thermally metamorphos�d. 
Xear an andesite-tonalite contact in Branch Creek, felspar porphyry was found 
intruding the andesite, while at the contact a similar porphyry was interposed between andesite 
and tonalite. A contact in a creek south-west of Belthorpe exhibited a like phenomenon, 
but here the andesite contained quartz-epidote veins which were truncated by the contact, 
while the junction between the porphyry and the andesite was marked by a narrow selvage 
(about half an inch wide) of thermally altered andesite. 
Low grade alteration of the andesite is common over extensive areas, and this may be 
ascribed to late activity of the granite. The emplacement of porphyries along some of the 
contacts is then still later, and may post-date the consolidation of the tonalite; but it seems 
likely that the porphyries are derived from the latter. 
Cedarton Volcanics 
The altered basic volcanic rocks at Cedarton in the extreme north-eastern corner of 
the area may be equivalent to the Belthorpe Andesites, but this is not proved, and there is 
some evidence against it. Subsequent fieldwork* has shown that the Cedarton Volcanics extend 
some miles to the north-west. Like the Belthorpe Andesites, they are massive wherever 
exposed, except for a single small outcrop at G.973645, at the foot of the big� country formed 
by the rocks {part of the Conondale Range). The rock here is thermally metamorphosed and 
has schistosity, doubtless mimetic and deriving perhaps from the thin bedding of a tuff. The 
strike is east-west, with a steep dip to the southward. 
A specimen from the top of the range contains what appear to be shard-shaped pieces 
of partially altered glass, and thus might be pyroclastic, but the rock is too much altered to 
be sure. It shows no sign of bedding. 
Extreme alteration is common in the Cedarton Volcanics. In general it is more thorough 
than in the Belthorpe Andesites. The Volcanics show no signs of regional metamorphism, so 
are younger than the Scrubb Creek Metamorphics. Contact effects indicate that the Volcanics 
pre-date the tonalite. 
The Cedarton Volcanics appear to have been in the first place augite andesites, in which 
they resemble the majority of the Belthorpe Andesites. As in the case of the latter, it cannot 
be said whether they are on the whole intrusive or extrusive. Again, like the Belthorpe 
Andesites, their vertical dimension as they now lie is at least 800 feet. 
The Cedarton Volcanics compare closely under the microscope with Gympie Volcanics 
(Permo-Carboniferous) but there is no literature dealing in any detail with the latter rocks. 
Gradwell {1949) found that the Gilla Andesites {near Yarraman) are altered profoundly, and 
in a similar general manner to that which obtains in the Cedarton rocks. According to 
Gradwell, "this alteration has affected almost all the andesite in the area," but at the same 
time he implies that there is a strong local variation in the intensity of the alteration. Such 
local changes in the degree of alteration are not strongly marked in the Cedarton Volcanics. 
Gradwell attributed the changes to hydrothermal effects brought about by "granitic" magma, 
and found them particularly intense about ""acid dykes near granitic rocks." It seems 
probable that the alteration of the Cedarton Andesites too can be referred to the neighbouring 
tonalitic mass, although the process appears to have involved soda-metasomatism which did 
not occur in the alteration of the nearby Belthorpe Andesites. 
*Carried out by the Unive1sity of Queensland Students' Geological Club. 
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N eurum Tonalite 
The tonalite is here called the Neurum Tonalite, since Jensen (1906, p. 91) gave the 
name "Neurum Granite" to an igneous mass which he described as a "tonalitic granite," and 
which is shown on his map as occupying an area from Woodford to Delaney's Creek and from 
Bracalba to Neurum. Jensen's "Neurum Granite" is thus a small corner of the Neurum 
Tonalite. Denmead (1928) split Jensen's intrusion into two, calling the more easterly the 
"Woodford Granite," and the more westerly the "Neurum Granite." There is, however, only 
one "granite." 
The Neurum Tonalite post-dates all the rocks of the area except the sandstones and 
the basalt, and most of the volcanics of the southern part of the area. Hornfelses are produced 
along its b;orders in the Brisbane Metamorphics, and thus are particularly prominent along 
the south-western and southern margins of the tonalite. And it is probable that the hornfelses 
and cherts in the north-eastern part of the area are derived from Bunya Phyllites and Rocks berg 
Greenstone equivalents. 
Landsborough Sandstones 
The Mesozoic rocks which fringe the eastern edge of the area are almost entirely coarse 
sandstones, grits and occasionally conglomerates. The sandstones are greatly predominant. 
A single small outcrop of thinly bedded mudstones was found at G.006653, and near Bracalba 
there are rare thin intercalations of sandy shale. The rocks are as a rule massive, with little 
or no evidence of bedding, and fossils appear to be absent except for tree stems, which are 
abundant in places. Lensing is very common, and current-bedding occasional, in sandstone 
on the Cedarton-Beerwah road. The strike of the rocks, where it can be determined, is usually 
north-north-west. Dips are gentle except in the neighbourhood of the long fault separating 
the Mesozoic rocks from the Neurum Tonalite and the Cedarton Volcanics. The Neurum 
Tonalite does not intrude the rocks, and the latter show no signs of contact metamorphism. 
They are probably equivalents of the Landsborough Sandstones. Dunstan (1915) 
describes the Landsborough Series as massive freshwater sandstones, equivalent to the 
Bundamba Sandstones. He also states that they are intruded by the trachytes of the 
Glasshouse Mountains, which are just outside the eastern edge of the area investigated. 
Basalt 
These lavas are augite-olivine basalts and form the southerly outposts of extensive 
flows in the Maleny region. To the north of the northern boundary of the area, on the Maleny 
road, the writer found ill-consolidated carbonaceous shales, without fossils, interbedded with 
the basalt. The lavas are generally regarded as Tertiary in age. 
The basalt overlies the Scrubb Creek Metamoi'phics, the Cedarton Volcanics, and the 
Belthorpe Andesites. Near Belthorpe it forms a prominent scarp along the southern edge 
of the Conondale Range. 
The Volcanics of the South-West 
These rocks have not been given a special name, because they probably belong genetically 
to the large volcanic masses to the south in Mt. Archer and Mt. Delaney, which have not been 
investigated. They are mostly trachytes and dacites, the former greatly predominating, 
but rhyolite, andesite and basalt are also present. They are found in the border area of the 
tonalite from Sandy Creek to near the southern end of Mt. Neurum and on occasion they 
intrude the tonalite. Mostly they occur as intrusions in the Brisbane Metamorphics. No 
surface flows were recognised. It is not known whether the rocks represent one or more 
periods of volcanic activity, but only in one instance was a volcanic rock found intruding 
another. 
Trachyte borders the Neurum Tonalite for a short distance south-west of Neurum 
railway station, but exposures are not good enough to show the relation between the two 
rocks. However, as the trachyte in one place causes the formation of a notch in what is 
otherwise a smoothly curved contact, and since it is not metamorphosed it is likely that the 
trachyte is the later. 
10 R. T. MATHEWS 
. . . S�me volca�ics o_f the south-western border zone of the tonalite show epidotisation, sihctficahon or calctficahon. Trachytes are chiefly affected, andesites seldom are, and dacites 
show no alteration. The altered andesite occurs (a) as an intrusion in silicified Bunya Phyllite 
at G.764577 and (b) just east of Villeneuve, on the railway. In the opinion of the writer.these 
andesite occurrences are probably equivalent to the Belthorpe Andesites and thus pretonalite 
in age. In the case of the trachytes, some at least are later than the tonalite, e.g., an aegirine­
trachyte intrusion in tonalite at G.866829. If the altered trachytes were really altered by 
the tonalite, then there were two periods of trachytic activity; perhaps work on the Mt. Archer 
and Mt. Delaney volc""anics might throw light on this problem. 
In a cutting 200 yards east of Sandy Creek on the main Woodford-Kilcoy road there are 
two intrusions of basic volcanic rock with many included rock fragments. One of these, 
which is in contact on its eastern margin with much-disturbed Bunya Phyllite and on its 
western edge with trachytic rock, is at the western end of the cutting. The other occurs at 
the eastern end, where it intrudes trachyte. These two andesitic rocks fonn intrusion breccias. 
A thin section of the more westerly one shows a felted base of andesitic character in which are 
set fragments mainly of fine-grained basalt and andesite in various stages of alteration. Next 
in abundance are pieces of quartz-muscovite phyllite, sometimes with magnetite. These are 
mostly rather small. As well there are fragments and entire crystals of quartz, and a few 
pieces of a vesicular lava, now nearly all calcite. 
Neither of the rocks shows evidence of being related to the Belthorpe Andesites. One 
of them is the only known example in the area of on� volcanic rock intrusive into another. 
Structure 
The structures of the area are for the most part simple extensions of the structures 
already known to exist farther south. 
In the southern part of the area a broad anticline, truncated by the tonalite, can be 
discerned in the Brisbane Metamorphics. 
As mentioned previously, Denmead (1928) had already pointed out that phyllites with 
intercalated greenstones existed east Of Kilcoy; from the observations he made he concluded 
that the regional strike here was east-west, and this led him to consider that an east-west 
fault stretching from Kilcoy towards the coast was necessary to account for the position and 
attitude of the rocks. However, Denmead's impression of a general east-west attitude in the 
Brisbane Metamorphics near Kilcoy was mistaken, and the position of the rocks is what one 
would expect from a prolongation northwards of the structures found farther south in the 
D'Aguilar Block. 
Between Dayboro and Delaney's Creek lies a north-north-west trending anticline 
consisting of a core of greenstone overlain by a transition zone of interbedded mica-phyllite 
and greenstone, with that again topped by mica-phyllite. On the west of the anticlinal axis 
the transitional zone is suppressed by the writer's North Pine Fault (Mathews, 1954), which 
occurs in the western limb of the fold and strikes more or less parallel to the axis. This fault 
disappears at its northern end under the volcanics of the Mt. Byron and Mt. Delaney areas. 
If the fault did not exist, the transitional zone could be expected to occupy part of the Pine 
River valley and probably to extend some distance west of it. If this hypothetical belt is 
produced north-north-westwards, in conformity with the direction of the fold axis, it fills the 
area east of Kilcoy in which interbedded mica-phyllite and greenstones are known to exist. 
It would appear that the North Pine Fault dies out under the volcanics of Mt. Byron and 
Mt. Delaney. 
Apart from variations confined to restricted areas the Brisbane Metamorphics east of 
Kilcoy have the usual north-west strike. The dip (50° to 60°) is also what could be expected 
if the structure there is a prolongation of the fold to the south. 
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The phyllite-greenstone transition zone east of Kilcoy contains minor structures. A 
small anticline was found with its axis striking north-east-south-west, from the point where 
the main Woodford-Kilcoy highway crosses Scrubby Creek, to Villeneuve. The fold pitches 
south-west. Its trend crosses that of the main anticline as found between Dayboro and 
Mt. Mee, which may mean that the two are not of the same age. 
Villeneuve ?Thrust 
Faulting also occurs in the transitional zone. About a mile west of Scrubby Creek, 
on the main Woodford-Kilcoy road, a fault with a considerable development of crush-breccia 
is found in Bunya Phyllites. There is also at this point mylonite derived from a basic rock, 
.possibly an intercalation of greenstone. [The term "mylonite" is used here as it is defined 
by Waters and Campbell (1935), who have interpreted Lapworth's original definition and 
discussion o� the term.] 
In the hand specimen the mylonite is a fine-grained, slaty-coloured, not strongly schistose 
rock with lenticular dark insets up to 5 or 6 mm. long. and 2 or 3 mm. wide, elongated parallel 
to the schistosity, with dark trails leading off in opposite directions from each end. Under 
the microscope there are phenocrysts of augite set in a base. These (some eight-sided 
in. cross-section, but mostly rounded or lenticular in shape) are each now an aggregate of 
calcite with veins and . patches of chlorite and streaks of magnetite, sometimes with a few 
grains of quartz. They are dragged out at opposite ends into longer or shorter tapering trails 
of calcite and chlorite in long thin bands, which may contain aggregates of felspar, clear and 
untwinned, with some quartz, the granules elongated. Felspars as single crystals or aggregates 
also show the effects of the "milling," being, to a smaller extent than the augite, converted 
into lenticles. Most are twinned, the lamellae making angles of about 20° or 30° with the 
direction of movement and being sometimes distorted. The twinning is fairly broad. No 
felspars could be determined. Optically they were both positive and negative. Chlorite in 
small amount, sometimes magnetite, and quartz are also found in the felspar lenticles, but 
calcite is absent. The felspars contain inclusions of chlorite and other materials, and are 
sometimes associated with small amounts of white mica in minute flakes. The remainder 
of the rock consists of long trails of chlorite, calcite and discontinuous bands of magnetite, 
together with long strings of sphene and leucoxene granules all curving around the lenticles 
of augite and felspar. Intermingled with these are lenticular grains of clear, untwinned felspar 
(probably albite) , and grains of epidote. The rock is illustrated in Pl. I, Fig. l .  
Rocks similar t o  this mylonite were found a t  about G.770536 and G.774516. The thtee 
occurrences lie on an almost straight line running practically due north-south, and this line 
has been named by the writer the Villeneuve Thrust. The zone of breccia on the main road 
dips in an easterly direction at about 45° until it disappears under the road surface, but twenty 
yards farther east appears to rise again above the surface, dipping westward at a steep angle, 
and then continues to the east as a broadly undulating more or less horizontal plane for some 
tens of yards, when it again dips eastwards and disappears fillally beneath the bottom of the 
cutting. This suggests the trace of a thrust plane. There is no evidence .as to the direction 
of the thrust ; the amount of translation cannot have been very great, since there is Bunya 
Phyllite on both sides of the fault plai:te, i.e., it was not great enough to bring either Rocksberg 
Greenstones or Neranleigh-Fernvale rocks into juxtaposition with Bunya Phyllites. The fault 
does not appear to affect the tonalite, but this is not quite certain owing to soil cover over the 
tonalite where the fault could be expected to intersect it. The age of the fault is put 
tentatively at pre-Neurum Tonalite. 
The mylonite occurrence at G.774516 is on the railway line just east of Villeneuve. 
Immediately on the west of the mylonite, which again occurs in a dark rock intercalated in 
phyllite, there is a large cutting which exposes massive, well-jointed andesite, similar to the 
Bellthorpe Andesite, and possibly of the same age. This andesite is considered to pre-date 
the fault, owing to the presence in it of microscopic crush-zones. 
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Bracalba F attlt 
This structure involves the eastern boundary of the tonalite. The faulted junction 
between the tonalite and sandstone at Bracalba was previously known. The actual junction 
between tonalite and sandstone is not exposed near Bracalba nor anywhere else. However, 
two miles north-east of Bracalba, on the railway line, the tonalite and sandstone can be seen 
a few tens of yards on either side of the contact. _ The sandstone here shows no sign of bedding, 
but not far from the contact there is an intercalation of sandy shale with a vertical dip. 
Normally the dips in the sandstone are very low. 
The tonalite-sandstone boundary was difficult to establish owing to lack of exposures, 
but appears to be with but little doubt a straight line although with considerable offset east 
of Woodford. The junction along this offset is again almost straight. 
The contact between the Cedarton Volcanics and the Land.sborough Sandstones is also 
straight, and is continuous with the tonalite-sandstone junction southward of it. At G.006652, 
where the Mesozoic rocks are exposed in a small road-side outcrop as greyish-white, fine-grained 
mudstones with a conchoidal fracture, striking about 250° and dipping 20° north-north-west, 
the junction with the Cedarton Volcanics occurs about 200 yards to the west, but is soil-covered. 
However, just to the east of the junction mudstone breccia is found as float (see Pl. III, fig. 2). 
This breccia may be tectonic in origin. Near where the contact crosses the Cedarton-Beerwah 
road the sandstones are not disturbed, being practically horizontal at G.Ol8669, but half' a 
mile to the west at G.006672 an exposure 300 yards in length of schistose rock (sheared andesite) 
is found. Here the strike is 310" and the dip 45" north-west, except at the western end, where 
the rock seems to strike at 250" and dip southward at 40°. Low-angle minor faults are visible 
in the face of the cutting while the rock itself shows numerous lenticular structures on a 
surface at right angles to the schistosity. The rock is rather severely weathered. In thin 
section (see Pl. I. fig . . 2) it is made up of lenticles of very fine quartz of almost cherty 
consistency, and individual, usually rather rounded fragments of quartz and felspar. Most 
of the quartz particles are strained. Winding through the slice from one edge to the other, 
forming augen about the lenticles, etc., are strings of pale actinolite and reddish-brown biotite. 
Magnetite in thin strings and small patches is distributed sparingly through the rock. 
Fragments of andesite and other basic volcanic rocks occur. There seems little doubt that 
this mylonitic rock is derived from the Cedarton Volcanics. Such a rock, with its actinolite 
and biotite, could not have come from the Lands borough Sandstones; and the presence of 
fragments of andesite and basalt supports the conclusion. 
A smooth line of junction between the Landsborough Sandstones on the one hand, 
and the Cedarton Volcanics and Neurum Tonalite on the other, may, as is seen from the 
foregoing, be drawn from the Cedarton-Beerwah road in the north to the forest fire-tower at 
G.Ol3547 with a general north-south direction for most of the distance, but developing a 
pronounced curvature to the eastward just north of the fire-tower. The junction then strikes 
south-westward for a little over two miles, and this part of the contact too turns eastward, 
this time at its northern end, so that a cusp is formed at the fire-tower. At the southern end 
of the south-west stretch the contact abruptly turns south-east to Bracalba. There is reasonable 
evidence of faulting at three points along the line; while the Mesozoic-Palaeowic contact from 
Bracalba to Petrie also appears to be a fault line. Hence it appears that a great dislocation 
extends about 28 miles from Petrie to the Cedarton-Beerwah road, and probably continues 
farther north. For this structure the writer proposes the name Bracalba Fault. In the 
writer's opinion this name ought to supersede that given to part of the structure by David 
(1951), i.e., Great Hemmant Fault, since this name is based on an extension of the structure 
by Ball {1916) for which the e\>idence is very frail. 
To explain the offset east of Woodford, it is postulated that the south-west trending 
stretch is a transcurrent fault. The eastward bend in the Bracalba Fault north of the fire-tower 
could then be explained as the effect of drag, in which case it would seem that the relative 
movement on the north-western side of the transcurrent fault was to the south-west. No 
drag seems to appear at the south-western end of the transcurrent fault, but there are no 
exposures here, and mapping had to be done with soils ; it is not likely to be very accurate. 
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It is probable that the Bracalba Fault is a normal one. This conclusion is pointed to 
by the comparative straightness of the fault, and the rapidity with which the disturbance in 
the dip of the Mesozoic rocks (where it can be detected) dies out with distance from the fault. 
It is on the whole parallel, or nearly so, to the strike of the Mesozoics which in the 
neighbourhood of the fault is usually north-north-west. 
To what extent the Bracalba Fault has suppressed formations below the Landsborough 
Sandstones is unknown, but in the Nambour area Casey (1949) found the Sandstones underlain 
unconformably by the Nambour Shales (equivalent to the Ipswich Coal Measures) with 
fragmentary plants. Conformably below these are the North Arm Volcanics (acid), and below 
another unconformity at the base of the Volcanics is his ?Permo-Carboniferous Kulangoor 
Formation of basic volcanics. If these rocks existed in the Woodford area (say, as far as the 
base of the North Arm Volcanics), and if the thickness given by Casey can be taken as valid 
in the Woodford region, something like 1,000 feet or more of sediments has been suppressed 
by the fault. Fine, pale grey mudstones with a conchoidal fracture, without fossils, are found 
between the Cedarton Volcanics and the Landsborough Sandstones at G.006652. Perhaps 
these represent the uppermost part of the Nambour Shales. It was not possibie to determine 
their relation to the sandstones eastward of them. 
PETROLOGY (IGNEOUS AND SEDIMENTARY ROCKS) 
Neurum Tonalite 
The Neurum Tonalite is a coarse-grained grey rock which occupies the greater part 
of the area investigated and on the north and west extends outside its limits. Within the 
tonalite there exist porphyritic rocks of granitic appearance in the hand specimen.· It is 
suspected that these rocks derive from andesite or other basic lava which has been surrounded 
by the tonalite during emplacement of the latter, and modified. The question is further 
di�cussed in the section on contact rocks. 
The petrography of the Neurum Tonalite may be summarised as follows : 
Felspar: Plagioclase is principal constituent, average composition Ab10, rarely more sadie, reaching 
Ab15; potash felspar nearly always much subordinate, not usually greater than 20 per cent. of total felspar, 
often much less; frequently includes much microperthite. 
Quartz: Proportion varies from 10 per cent. to 40 per cent., average 25 per cent., distribution often 
very spasmodic within a slice; very frequently seen crenulating margins of felspar crystals. 
Fernie Minerals: Proportion varies from 10 per cent. to 20 per cent.; represented by hornblende and 
biotite, either predominant; hornblende pleochroic in green and brownish green, ZAc 20" to 28°, frequently 
converting to actinolite or pennine; actinolite may entirely replace hornblende; biotite may be altering to 
pennine and epidote, rarely to actinolite. 
Accessory Minerals: Magnetite usually present; apatite, zircon, sphene usually rare, often absent. 
The rocks making up the Neurum Tonalite are granodiorites and tonalites, with the 
latter predominating. 
Xenoliths 
The only xenolith occurrence of any magnitude is at the southern end of Mt. Neurum 
along about a mile of the contact with the Rocksberg Greenstones. Here there are numeroUs 
small dark-green bodies in the rock which are platy in appearance and in size do not often 
exceed the dimensions of one's hand. They resemble not the black, quartz-veined greenstone 
hornfelses which border the contact, but rather the chloritic type of Bunya Phyllite which is 
seen in some localities in the Brisbane Metamorphics. Their thin flattened character makes 
them look like inclusions of a schistose rock. 
The rock containing these inclusions is a trondhjemite with about 30 per cent.·of quartz. 
The plagioclase is about Ab15, and there is some orthoclase. The fernie minerals are green 
hornblende, and biotite. 
The inclusions surprisingly tum out to be cataclastic in character. In the slice described 
they vary in thickness from mere threads to a band about 10 mm. in width. They contain 
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fragments of quartz, felspar and hornblende, mostly of very small size, forming a kind of 
"paste" in which are set the larger fragments. The felspar is largely plagioclase, usually 
turbid and sericitised, albite twinning mostly vague. One crystal was determinable as 
approximately Ab70. There are also patches of very fine-grained dark material, highly irregular 
in  shape, in which are set quartz and felspar fragments. Streaks of this dark material mark 
the borders of the clastic band and also outline many of the larger fragments of quartz and 
felspar within the band. The dark matter seems to consist of opaque green material with 
sparse iron ore dust. In the streaks at the edges of the band are elongated bodies of finely 
comminuted quartz. Epidote in minute grains is common throughout. 
The minerals of the trondhjemite which border the bands do not show much evidence of 
shearing. However, the thin bands can be seen to cause displacement of the two parts of 
some of the mineral grains intersected by them. In the case of one very thin band, two 
albite-twinned plagioclase crystals which abut against it on opposite sides of the clastic band 
with their twin lamellae at right angles to the band, show bending of the lamellae in the 
immediate vicinity of the band. Again, at the edge of the 10 mm. band part of a felspar 
crystal outside the band can be seen to be cut off and enclosed by one of the dark streaks 
which outline the bordeis of the band. In other cases microfaulting in albite twins is produced. 
It appears that the xenoliths are in fact shears in trondhjemite, although displacement 
seems very small. Yet in the field a bunch of these shears in a boulder looks like a number 
of randomly oriented inclusions, so that they cannot have occurred in place. The original 
sheared rock, apparently also trondhjemite, must have been broken up and incorporated in 
intrusive magma represented now by the containing trondhjemite. 
Intrusions in the Tonalite 
These are not common, apart from aplite dykes. The latter may be of considerable 
width, up to 150 feet; in length it was never possible to trace one for more than a few hundred 
yards. Two large fine-grained granophyre dykes are found in the tonalite near Durundur 
station. 
The remainder of the intrusions in the tonalite are mostly volcanic rocks varying from 
rhyolite to basalt. The majority of these does not exceed more than a few feet in width. 
They are found at widely separated localities; very few are of any interest. A small intrusion 
of aegirine trachyte occurs at G.866829 on the Woodford-Kilcoy railway, about one mile east 
of Neurum station. A large intrusion of much altered felspar porphyry, striking approximately 
east-west is found at G.824961 on the top of the Conondale Range. It is very heavily 
epidotised. Felspar porphyry was found at two contacts between the tonalite and the 
Belthorpe Andesites. Exposures at one of these places indicates that the porphyry represents 
an intrusion along the contact ; it is possibly a derivative of the tonalite. 
Comparison With Other Granitic Bodies 
If a comparison is made between the Neurum Tonalite and other granitic bodies of 
the D'Aguilar and Yarraman Blocks, it is seen that all have an important tonalitic element. 
There is less close likeness in mineralogy between the Neurum Tonalite and the Grey Phase 
of the Enoggera Granite than between the former boss and other granitic bodies in the Blocks, 
but Gradwell (1951, p. 83) points out the similarity in chemical composition between the Grey 
Phase and the Camp Mountain quartz-diorite, whence it may be expected that the Grey Phase 
should also be chemically similar to the Neurum Tonalite. The Sim Jue and Billie's Crossing 
Granodim:ites described by Dunlop (1951) from the western part of the D'Aguilar Block seem 
a little more acid than the average Neurum Tonalite. 
The Enoggera, Cedar Creek and Yarraman occurrences are all characterised by the 
presence of true granite as well as less acid types, but the Neurum Tonalite does not possess 
this feature. 
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Belthorpe Andesites 
The Belthorpe Andesites are very fine-grained, dark rocks with rectangular phenocrysts 
of grey felspar up to 4 or 5 mm. long in many cases, and much smaller ones of augite or other 
fernie mineral. Their petrography is as follows: 
Phenocrysts 
F�lspar; Plagioclase, Ab50 to Ab�1 ; fresh, or altered mainly to epidote. 
Fernie Mineral ; Colourless non-pigeonitic augite; may be altered to actinolite, epidote, chlorite; in a 
restricted area north of Mt. Marysmokes the fernie mineral is hornblende. 
Accessories: Magnetite; pyrite in the hornblende andesite, and in severely altered andesite at the 
head of Running Creek. 
Groundmass 
When fresh the groundmass consists of very numerous laths or needles of plagioclase (about Ab70), 
with or without interstitial plagioclase anhedra. The texture varies from trachytic to pilotaxitic. 
Sometimes there is a little glass. The laths and needles may at times give place to a mass of shapeless 
felspar grains between which it is difficult to distinguish boundaries . .  In the altered rocks the base contains 
small grains of epidote, chlorite, magnetite dust, and sometimes leucoxenised sphene. 
Epidotization and development of actinolite and chlorite to a considerable distance 
from the tonalite contact is common in the Belthorpe Andesites, especially to the north of 
Mt. Marysmokes. The epidote is accompanied by much pyrite in the Mt. Marysmokes area 
and in the east at the head of Running Creek. The consistent appearance of these effects in 
areas of andesite in the vicinity of contacts with the tonalite suggests that late activity of the 
granite is responsible for the changes. The most heavily altered andesites and those with 
most abundant pyrite are found closest to the Neurum Tonalite, but the degree of alteration 
is not controlled solely by distance from the contact, at least outside the zone of rocks in the 
immediate vicinity of the tonalite. About a mile from the border of the tonalite fresh andesite 
may be found closer to the contact than severely altered material. 
In some of the andesites the felspars are fresh, while the augite is greatly altered, and 
vice versa. In others both minerals may have been attacked. Actinolite and chlorite are 
usually absent from the interior of the felspar crystals, indicating that they did not in general 
take part in the reactions bringing about the conversion (very common in these rocks) of 
augite to actinolite and chlorite. (See Wiseman, 1934). 
Cedarton Volcanics 
The Cedarton Volcanics seem to have been, like the Belthorpe Andesites, originally 
augite-andesites for the most part. They are fine-grained rocks mostly of dark grey colour 
on fresh surfaces, but often appearing green or sometimes purple on weathered faces. Usually 
small insets of fernie minerals, and sometimes felspar phenocrysts are visible. There is one 
rock type among the volcanics which has a very characteristic ''warty'' appearance on weathered 
surfaces, caused by numerous large actinolite pseudomorphs which stand above the other 
minerals: This, however, is a contact rock and will be described later. 
The commonest rock type in the Cedarton Volcanics exposed on the road up the 
Conondale Range from Commissioner's Flat to the Beerwah turnoff is slata-grey in colour 
with plentiful actinolite pseudomorphs. These are developed from augite phenocrysts and 
may themselves be partly converted to chlorite and epidote. There are also large phenocrysts 
of plagioclase (Ab;0), containing much epidote and some actinolite, together with pennine 
and clinochlore, which may form a lace-work throughout the crystals. Clusters of epidote 
are common. The groundmass consists of felspar laths . mingled with a mass made up of 
swarming minute flakes of chlorite and needles of actinolite, together with some opaque material. 
Sodic oligoclase is scattered through the slide in irregular grains which show slight strain 
extinction. 
In some of the rocks the degenerative processes have gone further than is implied in 
the above description. The outlines of the plagioclase phenocrysts may be scarcely 
recognisable, or may have entirely disappeared, leaving only shapeless aggregates of epidote 
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and albitic plagioclase grains. The amount of opaque material may increase. Albite or acid 
oligloclase may become the principal felspar of the rock; eventually the rock may consist 
essentially of calcite, chlorite and epidote. 
The alteration of the Cedarton \' olcanics is in general more intense than that of the 
Belthorpe Andesites, and also diff�red from it in kind, as indicated by the presence in some 
of the Cedarton rocks of large amounts of albite or acid oligoclase, the development of actinolite 
and chlorite within the andesine phenocrysts, and the absence of magnetite which is common 
in the Belthorpe Andesites. This suggests that if the alteration of the Belthorpe Andesites 
were due to late activity of the tonalite, it seems some other cause ought to be invoked for the 
changes in the Cedarton Volcanics-perhaps propylitisation. {The involvement of the felspar 
in the conversion of the original augite to actinolite, etc., as shown by the enclosure within the 
andesine of actinolite and chlorite, mimics the mechanism of low-grade regional metamorphism 
of basic igneous rocks, but the Cedarton Volcanics show no signs of development of schistosity). 
Kato (1931) states that "the principal part of the propylitisation of andesites in the Toi Mine 
is . . . .  albitization of felspars."  However, his piopylites contain much pyrite, which is absent 
from the Cedarton rocks. Since the Belthorpe Andesites and the Cedarton Volcanics are 
only a short distance apart, the differences mentioned above do not support the idea that 
they might be equiValent. 
Basalt 
The basalt is medium-grained, with sometimes sparse phenocrysts of labradorite. The 
groundmass consists of basic labradorite, augite (sometimes titaniferous) and olivine. A 
sub-ophitic relation between the augite and the felspar may occur. Iron ore is common, 
usually in long needles. The olivine may be altering to ?bowlingite. One rock examined 
is remarkable for unusual alteration products apparently derived from augite. Green or 
yellow material forms irregular patches which seem to be independent of the olivine, and 
have a sub-ophitic relation to the felspar. The yellow bodies may be entirely isotropic, or 
have an isotropic border and a zoned interior in which fibres are radially arranged. The 
birefringence of the fibres is high and their extinction is straight.  Sometimes some of the 
internal zones are isotropic. The shape of the internal zones tends to follow the outline of 
the patch, which in turn is partly determined by the neighbouring felspar crystals. One 
patch has a small wedge of apparently residual augite set in one edge. 
Other Igneous Rocks 
Trachyte 
On the main Woodford-Kilcoy road a little to the west of Marysmokes Creek and very 
close to the border of the Neurum Tonalite a silicified trachyte, containing also much epidote, 
calcite and muscovite, occurs. Another silicified trachyte is found at G.775560, also at a 
tonalite contact. A hornblende trachyte at G.799543, about a mile from the tonalite, has 
much epidote and silica, and the hornblende is largely converted to talc. This latter suggests 
hydrothermal action. It would appear that these three trachytes are earlier than the tonalite, 
since their alteration may plausibly be ascribed to it. 
At G.866829 on the Woodford-Kilcoy railway about a mile east of Neurum railway 
station the tonalite is intruded by an aegirine trachyte. In this rock sanidine makes up the 
groundmass and forms small sparse phenocrysts. Scattered throughout are tiny prisms of 
aegirine, pleochroic from green tq yellow-green, with a maximum extinction angle measured 
from the prism axis of 30°. This trachyte is over twelve miles from the nearest member of 
1:he Glasshouse group of peaks, and is probably related to the Mt. Archer volcanics rather 
than to the alkaline trachytes of the Glasshouses. 
It is evident from the above that there has been more than one period of volcanic 
activity in the south-western part of the Woodford-Kilcoy area. 
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Dac£tic Pyroclastic's 
The dacitic rocks outcrop between Neurum and Villeneuve on and close to the railway 
�nking these two places. Plagioclase (Ab10 to Ab,5), quartz, and some microperthite stud 
a groundmass largely micro-crystalline but partly glassy. Most of the felspar shows signs of 
fragmentation, as does .some of the _quartz, while the rest of the quartz and a little of the 
felspar show corrosion. Distorted, leached biotite flakes are common, as is epidote and iron 
ore. Fragments of Bunya Phyllite up to two inches across frequently occur. The rock is 
regarded as a pyroclastic, possibly of ignimbrite type. There is no aJteration of the included 
phyllite fragments as has occurred in the Brisbane Tuff. 
A dacitic pyroclastic occurs as fragments in a conglomerate�breccia on the railway about 
half a mile west of Neurum. Here fragments of trachyte, andesite and basalt accompany 
corroded andesine and quartz in a glassy or devitrified groundmass. Leached biotite occurs 
in small amount; magnetite dust is common. 
Olivine Gabbro 
On the crest of a ridge west of Scrubby Creek and north of the main Woodford-Kilcoy 
road, at G.770565, olivine-gabbro is found as small boulders on the surface of the ground. 
These presumably represent an intrusion in silicified mica-phyllite about 40 yards from a 
tonalite contact. The minerals in order of abundance are: plagioclase (Abu) in long narrow 
laths; titanaugite in large euhedral crystals, sometimes enclosing plagioclase laths; magnetite 
in large plates associated with the fernie minerals; biotite, very dark brown, in small flakes; 
and sparse olivine in small crystals altering largely to iddingsite. 
PETROLOGY (CONTACT ROCKS) 
Brisbane Metamorphics 
The results of contact metamorphism by the Neurum Tonalite of the -Brisbane 
Metamorphics are (i) simple silitication, accompanied in one area by introduction of manganese ; 
(ii) development of quartz.-biotite hornfeJses with or without minor feispar; (iii) development 
of highly felspathic hornfelses with biotite or hornblende (rarely �th). 
The contact involved runs south-west from Kilcoy Creek to Bracalba. In the Kilcoy 
Creek region the principal product is silicified Bunya Phyllite with common manganese staining. 
Similar silicification and introduction of manganese is reported by R. Gradwell* in the Mt. 
Nebo area in connection with the Samford Granite, where rocks of the lower part of the 
Neranleigh-Fernva!e Group are involved. 
South-west of Sandy Creek to the neighbourhood of Marysmokes Creek dark, felspathic 
hornfelses with hornblende or biotite are found along the contact, with silicification occurring 
along part of the same sector but farther from the edge Of the tonalite. The silicified rocks 
were originally Bunya Phyllites, and it is probable that the dark hornfelses represent Rocks berg 
Greenstones, which in this area are interbedded with the phyllites. The contact is about 
parallel with the strike of the country rock. 
Between Marysmokes Creek and·the-Woodford-Kilcoy railway the contact is not exposed. 
Then for about two and a half miles south-east of the railway the tonalite is bordered by 
_trachyte, presumably later. This stretch is interrupted near its southern end by Bunya 
Phyllite which has been converted to a dark quartzite. After the end of the tra<;hyte the 
contact is against greenstones to a point about a mile east of the Mt. Mee�Woodford road. 
Over the western part of this sector is developed a rock with large porphyroblastic acid 
plagiodases; a distantly similar rock is found along the eastern part. Thence to Bracalba 
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The dark hornfelses of the Sandy Creek-_Marysmokes Creek se(;tor are fine or medium 
grained sparkling rocks which usually preserve a relict schistosity. Their petrography is 
as follows: 
Plagioclase: Almost invariably the principal mineral; size range from small grains to anhedra 2 mm. 
in diameter; com�ition Abn to Abw _as far as �eterminab�; outlin� of�en vague, the felspar appearing 
between cr�d mcols as a grey area wth uncertain boundan�. �pec1ally m the larger examples; twinning 
and cleavage rare; often very turbid from mi.uute inclusions; may be poikiloblastic with quartz, and may 
enclose amphibole, biotite, epidote, magnetite. (See Pl. III, fig. 1). 
Quartz : Found in about half of the rocks examined; sometimes in part secondary; may form a mosaic 
with the felspa.r. 
Amphibole : Green hornblende, sometimes associated with actinolite, which in a few rocks is the 
principal amphibole. 
Biotite: Dark brown or greenish, commonly in very small fiakes. 
Muscovite: Rare, associated with biotite. 
Magnetite : Usually abundant; may be concentrated in the felspar, associated with hornblende, or 
scattered spasmodically through the slice. 
Epidote: Found in most examples; usually in small grains, colol!lless or yellow-green. Common as 
inclusions in quartz and felspar. 
Sphene, apatite, clinozoisite: Occur occasionally. 
All examples contained either hornblende or biotite , usually the former ; noo1e possessed 
both. 
The rocks usually preserve a relict schistosity to which the felspars, amphibole, mica, 
magnetite and sometimes the quartz may contribute. The felspar crystals are frequently 
more or less elongated in the schistosity direction and in some cases follow the curves of relict 
puckers. Hornblende and actinolite may form layers parallel to the schistosity but more 
often follow the outlines of the felspars. Biotite bands may follow the schistosity, but the 
individual flakes usually have a random orientation. Streaks of magnetite, and on occasion 
elongated quartz grains can be contributors. 
At the northern end of Mt. :Ncurum the country rock of the tonalite was originally 
greenstone with few intercalations of mica phylhte. The greenstone has been converted to a 
rock of which porphyroblastic albite and oligoclase are the principal features. These rocks 
were described in detail by the author (1954), but that account did not include porphyroblastic 
rocks from the actual contact. These are dark rocks veined by quartz parallel to the original 
schistosity, and with white or translucent oval porphyroblasts of plagioclase. The long 
dimension of these porphyroblasts (up to 3 mm.) is oriented parallel with the direction of 
schistosity. The following summarises their petrography : 
Plagioclase: Principal mineral, in o_val, sometimes rounded or irregular porphyroblasts, unaltered, usually untwinned and uncleaved; both alb;te and oligoclase represented. 
Quart:�:: In veins parallel to the schistosity; secondary, presumably introduced from the tonalite; 
veins often contain muscovite flakes also parallel to schistosity. 
Biotite : Greenish-brown to olive; in small flakes not oriented individually, but forming in the aggregate 
bands parallel to the schistosity. 
Other Minerals : A little gr�n hornblende, muscovite, epidote and clinozoisite. 
Southward from the contact these rocks differ in the absence of biotite and quartz and 
in the great increase in importance of actinolite (Mathews, 1954). 
The plagioclase porphyroblasts commonly enclose parts of quartz veins, and have 
isolated grains of quartz aligned in curves following the puckers of the original schistosity. 
Biotite, ·  magnetite, homhlende and epidote also follow these curved paths through the 
plagioclase crystals, which thus appear to be of late growth. 
ln the se1;tor of the contact immediately east of that just discussed, near the Mt. Mee­
\\'oodford road and for about a mile east of it, the country rock of the tonalite is again mainly 
greenstone, but in this case green or slightly blue-green hornblende is the chief constituent 
of the hornfelses. 1t is sometimes seen deriving from augite. Fresh, untwinned, uncleaved 
patches of acid plagioclase are scattered Yery abundantly through the mass of amphibole. 
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The boundaries of the patches are uncertain. They may consist of single crystals, or, especially 
in the larger ones, of a mosaic of grains, themselves with vague outlines. These mosaic_:; 
probably represent a stage in the formation of homogeneous porphyroblasts from the original 
mosaic-plagioclase of the greenstones. 
The rest of the contact to Bracalba is mainly against Bunya Phyllite, and this gives a 
quartz-biotite-minor felspar hornfels sometimes with quartz veins. 
The Scrubb Creek Metamorphics 
The Scrubb Creek Metamorphics consist, as has been mentioned, of hornfelses, cherts, 
and rocks less completely silicified than the latter, together with very weathered phyllites o± 
pelitic origin. These are presumably the least altered of the original rocks and probably also 
are those members from which the silicified types are derived. 
The cherts, which are extremely fine-grained rocks, are veined with secondary silica and 
show a very thin lamination. The chert is peppered all over with magnetite, and appears to 
contain very numerous and minute flakes of sericitic material. 
The hornfelses are dark rocks of fine or medium grain, usually preserving relict fissility. 
Their petrography is as under : 
Felspar: The rocks usually consist mainly of a.lbitic plagioclase, usually anhedral, uncleaved, untwinned, 
vague in outline, and crowded with inclusions of actinolite, chlorite, magnetite; sometimes ill-defined Carlsbad 
or albite twinning is visible. 
Actinolite: Green or blue-green, sometimes in the same slice; crystals usually large, but mostly 
ill-shaped; derived from colourless, non-pigeonitic augite (extinction Zi\c 43°). 
Other Minerals: Magnetite common as patches and streaks; epidote and leucoxenised sphene may 
be present; clinochlore may be deriving from augite. 
A biotitic hornfels collected from a boulder at the head of McColl's Creek, on the western 
flank of Mt. Peachester shows quartz very extensively intergrown with albitic felspar. This 
rock dOubtless was produced by the same silicifying agencies as gave rise to the cherts and 
other siliceous rocks of the Scrubb Creek Metamorphics. 
The conversion of pelitic rocks of the Neranleigh-Fernvale Group to fine dark chert 
has been noted by R. Gradwell near the contact of a diorite at Mt. Crosby. The less 
completely silicified examples in the Scrubb Creek Metamorphics can be matched in the zone 
of contact metamorphism in the Brisbane Metamorphics on the south-western border of the 
tonalite. The hornfelses are more difficult to correlate with the Brisbane Metamorphics, but 
the albitic character of the felspar, and the presence of much colourless residual augite, suggests 
that augitic members of the Rocksberg Greenstones were the parent rocks. 
Belthorpe Andesites 
Several roof-pendants probably related to the Belthorpe Andesites were found in the 
Neurum Tonalite. These have suffered mild thermal metamorphism. Usually the base has 
been recrystallised to a mass of vague felspar anhedra, oligoclasic where determinable; �e 
plagioclase phenocrysts sometimes are involved in this recrystallisation, often not. Augite IS 
usually converted into actinolite or in some cases hornblende, or both. Biotite may be present. 
Rocks which may derive from the Belthorpe Andesites are the porphyritic types found 
in places in the Neurum Tonalite, varying from porphyritic tonalites to rocks in which the 
groundmass is a near approach to that of a volcanic rock. Although it is not possible in the 
field to· trace a series of less and less altered rocks from porphyritic tonalite into unaltered 
andesite, R. Gradwell has shown the writer rocks definitely known to be recrystallised andesites 
associated with the Mt. Crosby diorite and the Samford granodiorite, near Brisbane, and these 
compare very closely with some of the porphyritic rocks found in the Neurum Tonalite. 
A generalised summary of the petrography of these porphyritic rocks is given hereunder: 
Phenocrysts 
Felspar: Plagioclase comprises great bulk of phenocrysts, average composition Abi!i, rarely up to 
Ab10 ; crystals up to 5 mm. long. Orthoclase forms small proportion of phenocrysts in a very few rocks. 
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Fernie Minerals : Biotite predominates over hornblende in nearly all cases, and may occur alone. 
Hornblende is greenish brown, extinction Z"c 20° to 25°; altering often to actinolite, which may replace it. 
The biotite may be developing from amphibole. No residual augite was seen. 
Groundmass 
Felspar: Oligoclas_e (where determinable), turbid, untwinned, forr�ing with quartz a mosaic of small (sometimes very small) 1rregular crystals. Orthoclase may be present m small amount. 
Quartz : Averages about 25 per cent. of rock; occurs as irregular grains showing strong shadow 
extinction; usually intergrown to some extent with oligoclase, sometimes very completely. 
Fernie Minerals: Rare in groundmass. 
Accessory Minerals: Magnetite rather scarce ; apatite, zircon, sphene present rarely. 
Secondary Minerals: Epidote common, may form small veins. 
The occasional presence of orthoclase suggests introduction of potash by the Neurum 
Tonalite. Some of the andesine phenocrysts show evidence of deposition of new felspar about 
them. Many of the rocks show replacement by silica, with the margins of the andesine 
phenocrysts rimmed by quartz intergrowths and commonly partly enclosing quartz grains of 
the groundmass. In a few cases the quartz crystals thus infringing the felspar borders are 
the ordinary strained grains of the groundmass, and are additional evidence for outgrowth of 
some of the andesine phenocrysts. But in most rocks examined the crenulations in the felspar 
margins are caused by quartz grains which are not the same as those forming the main 
groundmass. (See PI. II, fig. 1) .  They are unstrained, usually in strong contrast with the 
other groundmass quartz crystals, in shape they are much more regular, they are larger, 
sometimes several times as large, and on occasion enclose parts of the groundmass mosaic. 
They appear to be replacing. The lack of strain in the replacing quartz, and the almost 
invariable presence of strain in the original groundmass quartz suggest that the silicification 
may be a geologically late phenomenon. 
An occurrence of these porphyritic rockS at the northern end of Mt. Neurum is 
distinguished by the presence of hypersthene. The hypersthene-bearing rocks occur near to 
a roof-pendant of Durundur Shales, but tonalite at the contact with these shales is 
hypersthene-free. The porphyritic felspars (Ab65) appear to be replacement growths in some 
instances (see Pl. II, fig. 2). The hypersthene, strongly pleochroic from pink to green, is found 
very frequently altering to green hornblende (ZAc 20°) which borders the hypersthene and 
encloses quartz crystals of the groundmass. The groundmass itself may be quite coarse, 
consisting of ?oligoclase (with sometimes a little orthoclase and microperthite) and quartz. 
One specimen contains a xenolith of much darker and finer grain than the enclosing rock, 
and it is in this xenolith that most of the hypersthene in this specimen is developed. 
Cedarton Volcanics 
A common rock in the Cedarton Volcanics in the vicinity of the contact with the Neurum 
Tonalite is dark and fine-grained, with large pseudomorphs of pale green actinolite which 
project on weathered surfaces. The pseudomorphs are deriving from augite. They are set 
in a mosaic of small diopside grains, the mosaic being relieved occasionally by little, irregular, 
often elongate patches of labradoritic plagioclase and quartz, with sometimes a small amount 
of zoisite. 
The contact between tonalite and volcanics i!'j nowhere visible, but float which can 
be picked up near the contact shows the Cedarton Volcanics intruded by narrow veins 
composed of labradoritic felspar with subordinate quartz. Brownish-green hornblende, 
associated with a little sphene, occurs in the veins near their edges. 
A differen� type of contact rock comes from the topographically lowest exposure of the 
Cedarton Volcamcs on the Woodford-Cedarton road, the only place where a strike and dip can 
be observed. The rock is fine-grained, dark grey, with a few large dark pseudomorphs. Under 
the microscope felspar occupies very numerous small lenticles, narrow bands and streaks, and 
irregular patches, the lenticles predominating. The long dimensions of these areas tend towards 
a common orientation. Most are made up of a mosaic of slightly strained acid oligoclase, but 
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there are many which contain single felspars (Ab80) sometimes associated with albitic grains. 
These doubtless represent residual crystals of andesine. Between the felspar areas is a mass 
of very small needles of green unoriented hornblende, mixed with oligoclasic felspar crystals 
very much smaller than any in the lenticles, etc. Scattered through this mass are magnetite 
grains, which1 however, are practically excluded from the felspathic areas. There are rare 
large pseudomorphs of hornblende which tend to be blue-green in colour. Very numerous 
needles of hornblende are seen to be included in the larger plagioclase crystals, a single needle 
passing through several separate crystals in the case of the oligoclase mosaics. 
Durundur Shales 
The light-coloured shales are quartz-biotite hornfelses, sometimes with muscovite. 
These rocks were originally siliceous shales in which the proportion of aluminous 
material was only moderate. There is, however, the possibility that some of the quartz 
was introduced. Elongation and parallel orientation characterise the quartz, probably a 
mimetic recrystallisational effect. 
The dark shales are also highly quartzose, differing from the light-coloured type mainly 
in the possession of hornblende or augite or both. Biotite may or may not be present and 
magnetite is common. It seems probable that these dark shales represent siliceous members 
with aluminous and calcareous impurities. 
Lastly come hornfelses which appear to have been originally basic pyroclastics. Their 
mineralogy does not suggest derivation from a normal sediment. They show no fragmental 
characters, but these would not be expected to survive the recrystallisation; however, the 
very frequently developed fissile character of the rocks, combined with their mineralogy, is 
most readily explained by supposing the parent to hive been a laminated tuff. A few examples 
are massive, and these may represent flows or sills. 
Some of these rocks are quartzose, while others are not. Their principal feature of 
distinction from the dark shales is the presence of felspar (oligoclasic or albitic). Otherwise 
they are similar in the possession of biotite, hornblende, augite and magnetite. 
On the main Woodford-Kilcoy road about 600 yards west of the Maleny turnoff, one 
of these hornfelses shows rather rounded, dark insets about 2 or 3 mm. across, edged with a 
very narrow white border. These are mosaics of albitic plagioclase, spherical in form, and 
usually almost free of hornblende, which with albite makes up the rest of the rock. The 
crystals are full of magnetite dust except for a narrow border at the perimeter of the aggregate 
nearly free of inclusions. The centre may also have small hornblende crystals included in the 
albite. The hornblende occasionally is so strongly developed as almost to crowd out the 
plagioclase. On the other hand a few aggregates are free of both magnetite and hornblende. 
The schistosity of the rqck---expressed in the orientation of the hornblende-tends to curve 
about the aggregates. It is possible that the latter represent thermally modified vesicles 
which had been infilled, perhaps with zeolites and in some cases partly with calcite. 
Other Rocks 
Two small masses of altered ?andesite occur to the north-east of Villeneuve. One, 
met only 100 yards from that village, looks like a porphyritic granite in the hand specimen, 
but under the microscope is seen to consist of large crystals of basic andesine (Ab54), often 
showing distinct outgrowths, with biotite, hornblen.de (altering to actinolite and clinochlore), 
and magnetite, set in a mosaic of large quartz anhedra, averaging about 1 mm. in diameter. 
The quartz is poikiloblastic with very numerous small subh�dral crystals of a felspar which 
appears to be orthoclase, and with much less plentiful biotite, hornblende, and grains of 
magnetite. Apatite, zircon and sphene are present in the rock in small amount. 
The second occurrence, just west of Royston, is a rock with phenocrysts of labradorite 
(�bu) in a base partly recrystallised to a fine-grained mosaic of quartz and turbid felspar, 
With microlites (about Ab70) of the latter still occasionally visible. The fernie mineral has 
been converted to epidote, pennine and calcite. 
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These rocks are distant two to three miles from the margin of the Neurum Tonalite, 
which nevertheless it seems necessary to invoke as the agent producing the changes now 
observed in the rocks. 
DISCUSSION OF CONTACT METAMORPHISM 
One of the difficulties met in discussing the contact metamorphism ties in the fact 
that it is a matter of some doubt over certain sectors of the tonalite border just what parent 
rock is represented by a particular type of hornfels. In the sector between Sandy and 
Marysmokes Creeks the dark felspathic hornfelses may be taken to represent greenstones, 
but there is the possibility that some may be quartz-mica phyllites which have undergone 
metasomatic changes. The following discussion is based on the assumption that the dark 
felspathic hornfelses are always derived from greenstones. 
The production of porphyroblastic acid plagioclase in these rocks is easily explained 
as due to recrystallisation of the original albitic and oligoclasic felspar with which the 
greenstones are crammed. In some cases the porphymblasts seem to have grown early, or 
at least at the same time as the other minerals ; while in the hornfelses at the southern end 
of Mt. Neurum their development appears to have been very late. This suggests that some 
control other than temperature was involved, since the grade reached in both early and late 
instances is much the same. 
That some felspathization has, however, occurred is suggested by the felspathic character 
of quartz-biotite hornfelses derived from Bunya Phyllites between the Mt. Mee-Woodford road 
and Bracalba. The felspar in this rock is too plentiful to be originaL 
In the writer's (1954) investigation of the Rocksberg Greenstones it was found that 
porphyroblastic rocks extended several miles south of the tonalite contact at the south end 
of Mt. Neurum. In the parts of this zone more distant from the contact actinolite and epidote 
are the common coloured minerals. Closer to the tonalite border, not only in this sector but 
along the whole length of the contact from Kilcoy Creek to Bracalba, in the greenstone 
hornfelses hornblende or biotite are the principal coloured minerals, and epidote is uncommon. 
This can be looked upon as a simple temperature effect. In the Scrubb Creek hornfelses 
actinolite seems to occur to the exclusion of hornblende, and is derived, at least partly, by a 
retrogressive process from augite (see Harker, 1932, p. 107). This has also occurred in 
greenstones along the contact between the Mt. Mee-Woodford road and Bracalba. Pyroxene 
is common in the roof-pendants of Durundur Shales, but is not found in the peripheral rocks 
of the tonalite except for the Cedarton Volcanics. • 
It would seem from the above that there was some variation in the temperature 
(supposing temperature to be the factor which plays the principal part in determining the 
grade of contact metamorphism) reached in the country rock of the tonalite ; and that the 
variation could be large and abrupt is suggested by the fact that the Scrubb Creek 
Metamorphics and the Cedarton Volcanics, although adjacent rock units, reached very 
different grades of thermal metamorphism. In contrast with this is the fact that the contact 
metamorphism has penetrated the Scrubb Creek rocks many times farther from the margin 
of the tonalite than in the case of the Cedarton Volcanics. This may be correlated with the 
original schistosity of the Scrubb Creek rocks. 
The Belthorpe Andesites near the contact and in roof-pendants seem little affected. 
Even formation of felspar porphyroblasts is merely in the incipient stage, despite the fact 
that some biotite has been formed. The andesites away from the margin of the tonalite seem 
to have undergone only hydrothermal effects. It would appear that the temperature rise 
induced in its country rock by the tonalite continued to fall off westward from the Scrubb 
Creek Metamorphics. . However the presence together ·of diopside and actinolite (with no 
hornblende) in the contact-metamorphosed rocks of the Cedarton Volcanics throws doubt on 
the applicability in this instance of the normal contact sequence in basic rocks. 
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Despite the feebleness of metamorphic effects in the Belthorpe Andesites it is thought 
that the porphyritic rocks of the Neurum Tonalite are probably derived from them. The 
grade of metamorphism in the porphyritic rocks is not high (biotite stage) but the rebuilding 
of the groundmass by recrystallisation has sometimes been very complete. 
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EXPLANATION OF PLATES 
PLATE I 
Fig. l-Mylonite from outcrop of Villeneuve ?Thrust. Large crystal was augite, now mainly calcite and 
chlorite. On left side of crystal is sharply defined face against a tapering mass of calcite and 
chlorit�. Clear grains are quartz and felspar. Dark material mainly chlorite. Ordinary light, 20 X. 
Fig. 2�Mylonitic rock from junction of Cedarton Volcanics and Landsboro�gh Sandstones. At top of 
photo is fragment of andesite. Quartz fragments and trails of iron-staining can be seen. These 
trails also contain actinolite and biotite. The large light-coloured areas are patches of finely 
comminuted quartz. Specimen from G.006672 on Cedarton-Beerwah road. Ordinary light, 42 X. 
PLATE II 
Fig. !�Andesine phenocryst in porphyritic rock from Neurum Tonalite crenulated by replacing quartz 
grains, · which are also scattered through groundmass. Specimen from near contact with Brisbane 
Metamorphics at about G.S00576, east of Scrubby Creek. Crossed nicols, 42 X. 
Fig. 2�Dark mass in lower half of photo is felspar enclosing part of groundmass in hypersthene-bearing 
rock from northern end of Mt. Neurum, near Durundur. Quartz grains may also be seen crenulating 
edges of felspar. Crossed nicols, 42 X. 
PLATE III 
Fig. !-Hornfels (probably originally greenstone). Light patcheS are porphyroblasts of albitic plagioclase. 
Grey is hornblende; black, magnetite. Specimen from G.764588. Ordinary light, 42 X. 
Fig. 2�?Tectonic breccia from junction of Cedarton Volcanics and Landsborough Sandstones at G.004652, 
on Cedarton-Beerwah road. 
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